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PROBLEM TO BE SOLVED: To provide a device 
and a method capable of economically and highly 
reproducibly separating the amount of liquid in a 
range of nanoliter to picoliter. SOLUTION: A 
computer 4 loading a computer program for 
synchronizing a fine injection device 1 and a pump 2 
is configured based on the program to control and 
synchronize a function for allocating the sample 
amount by the fine injecting device 1 and a function 
for tracking the part (12, 12', 12") of the pump 2 
depending on the sample amount actively allocated 
by the fine injection device 1 . 
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it-ti, i> cox'fo -o x . »/N±AitB( i ) t tfyri 2 ) t 

£ mWHt-t 4 tzihcn aytj.- ?^7n/5Ag B a n J 
u-V~tZ>z2y\z' (4)tz&^X . SfSnyb° A - 
^ (4 ) 5r , o— H LTSBD L£ n > ta-^HfiTn^ 

MWtSftf , ifcttKS**** § fix v ^4 «/N£A8IB 

( uxzcomfrtzimMLzm-ft-f&mmk . «*seass 

B( 1 ) i:«B(3)i:^T(2)r«Ji«Eftll*l»<% 
7°(2)cDgfc5Ml 2. 12' . 1 2")&im-t6Wmt 

[ If #3H 2 ] if #3g 1 izimco hCDX'fo^X, sfflE^ 
yb°jL-^(i:m^Mp a n i; LTi^^A£|*|jK§*i.T^4 
£ t *Wat-f4 nvb° A -^» 

[|f#iR3 ] |f#3Hl ±fc(i2fciEtt«0«>tf>T*o 

[ If #il 4 ] 5 v > ( 3 ) £ tf - L T 8SR § fLT V > 4 
R'h&ASIB( 1 ) t !KV7( 2 ) fc 3&»6=3r 0 . »*KW«) 

T„ «t/N£ASB( 1 ) k-tfyyk^mmit-t&fzibco-z 

* (4 ) SfltifcffifflB^f-AtCfiV^T , lf#3R 1 frh 3 
4 -Ceo— pj&*£*U2Lhfc: iS^^tf*— *(4)j&»&&4 

[ If #31 5 ] If im. 4 KBttO £> W h ~> X , Iff IEM 
/N±A=KB( 1 )£W>?±Atf>Tfc LTW^f«gPW 
( 5 ) £>&4 d k *mWk •? h Wf A . 

[ m$JB 6 ] n#ii 5 tcia*<z> t cr>x$> ^ x . ktiem 
/n±a£§b( 1 wwi$Mfa#v-rtp>t>i3;i>z. k 

[ 7 ] If #3i 4 tclEffi^ t *TC £> -5 T . Iff fens 
/N±A^B( 1 ffiv^T^b^-y hffl^b LXC0& 

(5)b Miwvxmmi 6 ) b ztm-t&mu 1 > t ^ 

[ If #31 8 ] If #3B 4 & 7 S T-tOfSTfL*^— JR lz lEtt 

ttzimjjzmizmt. mmEjjfaM9)tf#yy° 
{2)b8?mm(8)b<?>miz-ft&Lx&K). ttz. mm 

(2)t^' i WffS(l Ot^-LTSv^tSBR^tL-CJSriii: 
[ If #3i 9 ] If #314 ^a. 8 4 T«o«*u&»-Jlfc:IMI 



£9k£0T"$>-?T. mtK>-r(2)hK isVyfil l)b 
bxhy(l 2) bffliffi.il 3)t fc-fttft^bV^sKV 

[SlWiJHl 0] 2V^«»(3>*^UT«fa!SnTV^ 

sfM^±A^B( 1 ) t 2 ) 1 3&»it,^r 0 , mwum 

-a T , f^J^aA^B ( 1 ) i: ( 2 ) b 5- RJBHW 4 fc 
46^)3 ybj.—^H^fTDi?"^ASp a n?ra— H-^4 3 y 

b J .-^(4)^ffli^lfiE^7 i ASr|iIii^-ri,^rat 

fev^T, Iff IE W r A ±4, IC¥(M$IEMiW(=SK) 
X , ffi *|* § fix v ^4 M/Jn?±ASB ( DXZLCO 

^teimizmft-r zmmt » m/n±akb( i ) t* 

K ( 3 ) t ^ y 7° ( 2 ) T'^igfiJJETJ il Sr <% 46 tz. ^46 
(12. 12' . 12")*iIMW-5«ttBi:*WE3>'t 

a — ^ ( 4 ) ^'tfflB 3 > b a - ^ HtfTn ^ y A Ifn tC* 

^x «m-t ttmz* mmibt z>zbzmmb't&i> 

C If *if 11] If *3S l o tclEK<?)^rffiT' fcot> IS 

[ if *ii i 2 ] m&B i o t tziz 1 1 tciED&o^ire 
h-ox. mwM*-th^yy'(2)<?mi^M-^{i 2. 
12' , 1 2")cr>&mtmm. ttza. mxm^hK 
ht\b^mb^-h^m. 

[ nmw 13] if 1 2 izmmco-xmx h~?x. m 
fo*fflm-t&#yy°(2)<7)msm-ft(i 2. 12' , 1 

T^O, #*«XT-'y7Wtc|ll-^. #?SL<fi8ll 

<nmx*T wts>h%:hc\b zmmb-fh-Km. 

[ If #3R l 4 ] If #11 1 0 L> 1 3 4 T^MixA^lf 

tiEa»*fe?ft->'c. &*°vr ( 2 jcotff 

IEgP^(12, 12' , 12")tfDjl»c0|IB&f:»T<0W 

zmmb^zirm, 

l If #31 1 5 ] If #3f 10Kl4t XCDfflflfr—m 

y°(2)coUMi 2, 12' s 1 2")<5Djegfrt(ej; 

^>-T(2)OffflEgE^(l 2. 12' , 12")Oja»fc: 

[ If #3S 16] If #11 1 5 £f Em^&T fo-oX. *° 
V7 ( 2 ) b M/N&Mm 1 ) b <r)m<r> f gmz&tf&E.7) 

[ If #31 17] If #31 1 6 t3lEK<7)77ffi T- fo-oX. Bff 
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* m/jNi£A^a ( i ) fc ( 2 ) t * r> . 

#>on yb a-j'ifiTn/^ a- K~f~& =J V 

tW(4) SfllifctSfE^^r-AS HSWtr* ^ >e 
jl - 9 »f 7a ^ 7 A HAfc: v>T . Zcoy'uT'yA.W 

B( 1 )T£<a®bfctW«*E4M-*«!fcfc » St'h&A 
SB ( 1 ) £ «» ( 3 ) t tfy r ( 2 ) T*>3i*IEE*j£* B& <" 

tzmmmzmtx, mw^m^th^cowmziinh^ 

>y°(2)(7)Mft(i 2, 12' , l 2")fcit»-r41WB 

fc*i?ffla3>'tA-^(4)fc:M»s-e:4tftt, raswt: 

cr 

n q .. 

c n$£ i 9 ] it uttemm i s tciatto «, eo-pS) 

[ it^ii 2 o ] mmn isi«±i9 iciekw *> «t 

ASA. 

[0001] 

#ISM«®A£E^Mix*\ ifcttWSrfcfr o yxr 
£ I^SM Ht" h tdsb<?) 3 V b jl - ? HfrT a 7 5Alf„J 

izmm^&i/x^A.kjmb?>vx.—?y°v7'7j*w 

[0002] 

[0003] <Hl(dtf LT„ SMs&U 0 /zlJ^TcOjflPK 
b^v host*, Wfc, S^^BSAtE^Mix 



4„ <Ii0*IBi4. SlttKra£Ii^*S«MBtf>KB3SIi 
T»-jTfcJ:<s 7fe^fgM(tip touch) T5B 

T'l)oTi ) J:<. ZCDHrS. MM4(on liquid surfac 
e) -ClBi 4 . E4hoa-CI4fi^flM^W(a8$*iT ts 0 . 
WtiCH^atJb^^y U >y ?-i^Lta U -y ^-igffl 

[0004] ffi^^T^-yT2rf[Jffl-t^ii\ M^cO— 
<Z kiPCZt. Z\<F>i. 3 ^HPiT-ffiV 3*:^^ -y 

y\ v>hn>& Q^WMAz^\^Xfemz ! fthtiX^& 
©v t E^Mii*\ ^v»(4W^«3a^§ti4 i 

V^t?>4 RtftLiW-'yT (displacement tip)^i>^l^ti 

[00 0 5] «^4>i*W*4Mi^4^f'AldySiapBf 

M^I(pipettor) t Lta^TV^. Kf^S^-r^ 
(4. Mi.(4Standard Microtitration Plates {^WSM 
OBeckman CoulteracDiSfDO^x/l-^. 9 6^i/l» 
ft 4 v A 9 o r is - h ta» ^E-^-T h X 0 ^ -a T V ^ 
4o M£{4'384{1. 8641, 15361, ^VM4^ 

[00 06] b^-y h >--X7"AW»Jg{±, IEiltt(AC 

c ) k Et> Lfc«RiBH0>SEe ( c v=^»ffia) t izX 
jce t t a S ^«1E^ n° 7 ^ — ^ Tfflffi-r 4 i t ^*T§ 4 CO 

(4, ^■yb«m:li, *-e^yMfftl^7l 
HW^ k cozmcom^ - Y tzftft t>tix^&« *- b^. 

■y h^^-h"-C(4, ^^^®ALTS'J<7)*m^ 
LTE^LTV^« ffl*. St^'yhS^-b'tli, 
AM(7)M*^lSALT. tflRff Standard Microtitratio 
n Platec0«^«0'!7x;^*n< — ^-fixULhcOM^ro 
>t*FJffc. *Bai(ali<Mot)ri:. -^Wtci4^*-To 

[00 07] V^*>(9>4 IBRffl^X'rAy(9D*n<Oflir*jS 

WfcSaHUTV^. E^>"7l4-^cbx hyl^y 
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Zit&f3tX'$> 0 . b^-y hfl^i&ft?)SHi£g£&#J 
«-f & (3i r \ MM * K4W 6 K 3>fc ~> T «i , 

tfyycomxe^^-v NftSlia-n'yAWFiO 725 

b^ v h 5taa t <o Pb1co«kcd Tfcii j±cofE ffl -df *xft s «t 

So *«»5fc«>fc, 'J •/ h;^V^tb°3>J -y WMUK 
[0008]®:, ^RSMHjWJftRi: LT^S 

X t- A i, , T^HWff^S , 927 , 547-^- {Z ZtlX^hb 

•frSfetot, ^vr^jgEidS-^^v^,, bny.yh 
mrllco 3 - o «y / ^fp 1 1> § tiX n £ JlflSgftsSb 

5*1.4 J: 3 fcl/0*4. BB^yr fc b"^y l-^ffifc to 

x\ mm^^xf-^m^ynzx^mm^, mt>^ 
y*r- t immmmwiz ± o tissue? v ^ s . t . 

B/f &Atf>T t E^hK t <75l^W# t ilX COX 
[ 0 0 0 9 ] mUi V V J -i h"5S£> L < tiffifljfcfrTH 

h^tm^zmmz^xmrn^fm-t^ z 

Mz&^XfflSimjjtfmhtiX . £ £>H!lS3§ftM±* 
— >- a yM^rVi LKPalMCin intervals) tUttt 

ttft i: AM*# (MM , ASUI) <7>&h-£imziEmizm 
W t^rtmtf * <=>=3cv*. -e^fcftfclWijWSV >fc:5fi < i» 

[0010] 

>J -y WL^£>bn y .y h^cOtEHT'MiSrS^WA^s 
hZblzfoh, 

[0011] 

m^^m*-frLxmmztix^^m'h&?Mmt#y 



IS3yb°A-^S:, a-r-'LTSillLTtnyb-A— 

[0012] IP*>, KW*£fE»W(c®ftT , ?«*l5Cf4 
3 *TO *4 BS/jNaASS-C i i0 jefcfcMS* Sr IE 
4H"4£i:» R/N±ASBt«fi§i:^yTT-^3a 

iztuf^yyco^^m.mt^ <r t . 

[0013] mcomxcD^wnit. m^zmsz-ft-Lx 
mmztix^hm^&jMSittfyTtfr^j:^. ?m 

Xh -5 T . m'NiAilShtf'yTt 2r|B[«B-ft-r-l.^^<7) 
3 >-b a— ^HffTn^Atjl.PpS a— h'-fS n >-b° A 

[0014] tfzmcomxco^mmi. sv^«&*^- 

mfkm\cow.Abmft?)MtiJ}\ ttzimuziio yx 
tAtfc^r, R/j^a a^b b # yr b * r jbhw § 

b a - ^ * timttzmEi is Xt- a S- iswi-ft-r & Jjmzte v ^ 

T , h5IE ^ V b a - ^ A*lulB3 yba- ?mftTn ? =y 

[0015] m^zmcomxco^mm. Wi*wm&-fr 

mtkm\nm.AbmftcDwm\ ttzimu^no ^x 
-f at--* o x , 'm^xmub^yy-b zmmitt&fz 

V^—fZffiztzmZyXT-^&ffimtt&ziyVjL— 

^mnruy^^m^za^x . z.<7)-my?&msk& 

T§ 4 J: o \zmkTu7 y^Wk^Mfc LX \ ^ . 

[0016] 

[0017] EH*»^H4fc^BPRWHtf5ilA, E^-^x 

t ot* o t . «/J^±a^b u^yT2t -am 

M#i±«S#3T-Si!§tl-TV^„ iTt, I»y^ 

f^ll 3ytW Sff/n ^ 5 AHA t n— Hi"4 
7d ^ ^ a A^ ^ v b a - ^ 4 1 n - K $ tiX mi) L 



!( 5 ) 002-236130 (P2002-236 1 30A) 



Tl^Sii, nytjL— ;JM(i, ^X^AcoTtBcOMg*- 
3HJWL, IMtrsJ^fc&^T^S, 
[0018] Kf«£ffiMWfc}£«>T\ fcMSBtf^* 

§*it^*«mn&a3ss i •czni&btiimm.tmfrr 
&vmt . mmxmw: itfi3t^72 t<o mi 

EtjH £ <*/;#> C 6 ixTfflt/J^ASa 1 TfiMS 

tisfti.^rtfoM^i 2, 12' . i 2"zm.m-t& 
mm, 

[0019] *5mcrm l Slit^BIBt: i SJBPKKSo 

pr a. iB^-v-^A^^-riaifcfcv^TJi. m^xm 

■ Hi, HM^SEAsK^Ti: l,T«Jft§*rOV5j£8W»» 
[00201 0211 *SKBfMB2Hlt<?3JBIB?fr^-fc 

cots. ->T, TcomimtmMifti'X'rM.Tmfo 

tiX^i $fc>m A$IS Hi , ffiv ^T 5$ b°^ -y h 5fcaga» 
^^^» 5 k , jwxfttk&6 k . fwfE*«5 

iW 5 fc > WJ*«£» 6 fc $■ S «S# 7 t 4 
So ^^x^»6<olWN«raifc:-3V^Ttt. Mi.tr*H 

; W;*$6£S 6 tz X 0 ttfft 7 rttcJWBEffiRjWfc* L 

t , * comm&ti m^m tz «t o « 5 

froT^S. 

[0021]13(1 *5W!<^35tlttfDJB!Bfc«J: SIS 
fMAffi^X^jU^LTfciA fifffi^TV^ 
R/J^ASS 1 14, ^'MiA^Tc^tK eojSSSSBaPW 

(i, iOft!l^If^«8i:H^|*J#9coMix*\ ifciiW 
TfSrfiliTfc^K =STI«!#9li!jfy7°2i:jB«EWl8i:<0 
IHWHSeLTV**. flffB318, H£-|pJ#9, ^>-T2c7) 

tcM^ ^-T, ^MiM'NiAilS 1*^^72^, £ 
fz, tf>T2fr^Z.^<7>#m^ir)*f?LXWtms 
cOTf ^ t S^xS d t #T# h . 

[0022] ^itllLtHo^illi, * 

>-7°2 j^hrx h y^yrr* 0 , y'Jyf 1 n fx 

h > 1 2 fc ffit&S 1 3 k T«Jft$:fxT v ^ S *T4*}I LT 

^4. ^mm^m^mxm^wm^yy'k lt«« 

CO i, C0£i'#;t ^ftS t£T i> , *IBMN"-9---A— i^Effft 

cOCavro Scientific Instrumenttt^^TffM^flTV^S 
F§n a n* CAVRO XP3000 plus Modular Digital Pump,,cO;jf 

[0023] *wncom4mmcowmiz£&mm}M 

A£l«l fS/N±A^>-TcO*D<£0*«a5W5^^ 

£S fctf><JA ^/J^yrt T-«^;SiiT^ 



sco^'MiLv^ ^co*?s uv«/jN^yr(i. «itrjE 
■rs. a/s. iconsicoffMTii, i^flfitcjeaatst 
y7 2 fc m/n±a^« 1 1 wiat^ft lt v * s . if mm 

8fc#y72t(J:fiSl 5 2r-/rLTfflSJgSc£#xT^ 

s . <r i f tOTKyr 2 ii. b°x h y i 2 ^M*^^^ 

<T, WfoBfM (pass-through principle) fc^oTti^ 
<7)-~Mk LT , fftHL^^T" (squeeze pump)^>, O— 

5 12' ^fflfcj: DSWW^SW^T^ftWH 2" 

Stk LT i < ffl^ixT ii D , Wilf AXit««M: f £ 
ffii^ixT ^S „ Z CO i 5 : S:? J K , >'Tco«^ft^(4— & 

tC, MSCOCAVRO XP3000 plus Modular Digital Pump^C 

[0024] £ iSTl^L^TcOHMcOffMT{4, 
» M*&ttcOffi«T'1f 3 cot^ffiffi^co?«*^ 

fiiffl-rsco^aiL^. 

[00 2 5] ItraiCOWlScCO^Xf-ASrflJffl-rS^BJcO 
^STt4, JSI'JtLT, «l^(c]ttt*BITi4 ; Sr<, IM^ 

^mm-fh i fc^'Tt ^£-&3 ^-/rLTfflSffiML^ 
m/jNftASS lt*°yT2t*^^rO, i W«/J>a AS 
Mlh*y7°2t-5^ IWII&fLS -ttSrjybj.-^ Hfi 7° 
a ^ 7 A H n a n a - K f 4 n > b° A - ^ 4 : ^ { f $> ti X 
I ^ 4 aERKWRAK* xAcolHl fii^co^a6c0^rffi 
{4, 3>t'j.-?4i\ 3yfa-^Hff7n/7Al 
n n n^S^'v->T k o ^'V^XT-AcoTIBffil^^Mffll-rS fc 

[00 26] ^4M§rig»Wt5EftT, jtftMS* 1 ^* 

ZtiX i^ft/hSAil 1 Ti «®ftfciSfi**E4M- 

h mm k , ^/jNa ass ntK3t^>72 t^m 

£EftH&KCfe«>fc:» Si6^#tTf^N±ASai TIHB 

WteK# L Jt«HMt JtB t T , mikzwm-t h #cojwia 
iz&tf&tfyyco&tti 2. 12' , I2"^ieif-r4 

[00 27] IS^McOie^Ji, §SS/eMX (vol ume-de 
fined partial steps) i't tff^ixScO^a^ LV^„ flj 
ffl^Sf^^±A*>-Tcom^MM^e^ffiff Tnfc »tt 
i: K i K) , »ty>J7 N/U0iSttlCHtE4M-4 - k 

ts . m/j^AS«5&^at*j& s fgi!jwt^e-r4 i t 

tc±0«»3, 7Ci3(tSffi7l* j; fi^iWT-rs, i 
cO«*^E7Jl^TcO-ai5(i. fB3, 7 t LTWg£ 

fijffl-r S i t TM«§ as i -5 Tii^S*\ £ coJItjK 

(4 , Mfllfc 15ft Lfc AnSf#?K^«co^tcj5E t T3&b 
S . «iaiJlA£W LfcJS®t4JHTtti coft^cffi 
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[0028] *wmz i sJErffirtt, stHK&fcff 5 *° 

yT20gfcfri2. 12' . i2"*5IMW4ifcfc:J: 

12. OrXW (partial steps) [Z^sf>ixh «fc O t~ L"C t> <fc 

^72^12, 12' , 1 2"^ra^iIi^^ra^P 
£ffl»-£:b-£T(into step series)^ 5 SQ^'MS. LV\ 

XP3000 plus Modular Digital Pump^yT2iZMML 
t-^Ci^ 3, 0 0 0Xf77t 24, 0 0 OISIXX 
^f77080^1Xf77(:imt, 8Pb1^X 

ISIll^iMHlBRtfci'JiE**. ft->T. *W3!fcJ: 
S 3 y b a. - ? u . # y 7° 2 tc J: £ SMHBib&teEiW 
Hlfc*>;fc -5 k 3:4 i 3 fc, ««IM^y7 2 co 

95*12. 12' . 1 2"fi0iUai*«iJffll^S(!0TS)4. 
»f*»S sjOTCDtttfJ LM( 1 X b n-? S 0 ) <2 5 0 ~~ 5 
OOv^o^y N/PcofEHfA-S^'fflS t-U., Z<D 
M£l£#yy°2coi/V>yi 1 TfOtttfi L* 
^507^f^n'J >y b/KCib*UJ. 1 la^f-yra 0 
2. l-r-y >J y h;^^Lixf77S t ) l 6.7-7-yy 

•y b/btirSo 0 07-f?n'J -y b/l'T* 

[0029] M*iljIffl^yT^midg|5*«ia»{i. IS 

^*^ae*«wte k# l x mm ~> ? b % mx mm- & . 

/b*^r y b (DMSO) cr>tu< WK$t;mm&tkcr>ttMizliZM£ 

l . 3 . 7 ft tznmmim tmztiz, 
t>\ z tazT* h y<r>m< comkmffi&ftcottMizmt 

[0030] mikMmmtfyy°(vmmuftp)Mm±. m 

[003 1 ] f«7i±AS«l h*.°yT2«lg|j)S:-BtW 
teSE*. 4 tare. a'X'^A* jftSKrV * LEfrf 



i i; #7*§ I) . ftflBtf* «fc 0 fcffivv&\ £ tz 

ikzmxmm^&#yT&mitffitt<7)m.miz x o mtot 
mmi&w iz-shitx %ti. i o o r j u -y b ivvx 

t" A -^4 OfBli^-e-C . WH«*llI«E4)-Wllft=#Jt 

[0032] ttz. *mmi$. iffia^ffitfo-si5^5r-r^ 
t i < , -e amc * mmsffi 5 mm owtu 
[0033] i ztx-mmLfz^xcommmmit. a 

yt° 3.—? At i i^X'rMzm i m>S' a t LXfiMZtlX\i 

^XT-MzmmL%h$vm^y^^-9cr>-m 
b s i t jj^t* 5 . wi ^. tf^i?a#jasiH 

^n*-fH7S:ffli./im-co^-b'i: U^^V b^c 

ttz^b\,zh^^mm i x% . m&LhX'^&vytm 
[oo34] rn^x o izmm&mzwiA. mtt-t&iz 

^X^At®[^^$^TV^rJ>'tr J L-^4(co-b 
^HtfTn^^Afi:. A-FfU^7n7t- (2 

»iSS0 fa?, 3^nfa?(cD), wfrf 

yWU?(DVD), "J — WU-^tiJ (RO 
M). 5yfA7?-bX^ty(RAM), ^V>(i^(?)flfi 

<^^M^f e^«7<7)*P < <7> , «7 - ? ® a ^ -X 7- A 



!( 7 ) 002-236130 (P2002-236 1 30A) 



[0 0 3 5] *%tKcj;sr3yt°j.-^5Sfi : 7°a^5A 

AH« 1 1^72 fc^6£4iKmtt0>!ft*&II>'.* 
T ^ 4 *\ a^inyej.-^ CDKHIR^ teRJt 4. fix 

[0036] mmzmm^tbx . mwmwim 



&mm t . O/hSASK 1 1 3 i: 2 T-OflSf j 

CtJftSsK'vrfOS^l 2. 12' . 12"$rje»-rS 

[00 37] *^HJt- J;S^a(atAVX-f-At«Mtl 
*\ *fcfcmfr)<3llflBfc 4 3r»fctt, TIB 

0^<?mjLLi&jm'&9GBBBRr& - 1 #X'§ 4 . 

[ o o 3 8 ] a) %?m%.m 

L£o 2 5-^7'J >y h /L-Sr 4 3 7* U 3 ME^L^'. 

#ru n - y h±4 8«att»62r4 . wwiai 

[0039] 





4 3T'j3 ? f-crc^;i£3: 


TU^j/ ^ACC 




2 5rl 


2 6 . 5 nl 


b . 9 % 


1.91% 





^^fg(n=2064) C V 


b 5 1 . 6 pi 


2.9% 



[0040] b) mtim^m 

T^vMCtlRA, K#Lfc. Mettler UMT2X^- 



/H}PJ5e!eH 0 . 1 v>f 2. 1 /5A)t'iS- 

00, 500, 1000 SS£ -efi-ffil&fr L £ (SSiif CO 

tra*ia 4 opDo i . o 9g/m\cnmsxmmLtz. 

[004 1] 





fWfi 


12TV iy 


T "J 3 5/ b^AC C 




4 Onl 


4 0 , 7 nl 


1.8% 


1.9% 


H Orl 


H 2 , Onl 


2 . 5 % 


2.3% 


4 0 Onl 


4 0 9.4nl 


2.3% 


1.1% 



[0 04 2] C) ^JKMSS; 
HI fcj^Lfc§MTSMIc**tr^.y l-fitf^E— K<#1 
2 «y h) -y MWFE- H ( 1 27'J3>y H 

"CjSSSLit. 2 0. 1 0 0. 2 0 0. lOOOSSrtt 
**ifi# Lfc (JBESB<^tHBJHi 5 0 0 pi ) . 

[0043] FerroZineSr-^-tf 0 . 2 5 M FeS0 4 
tOTUKSfMLfc. FerroZineti. #n=m?WNJ5f 

VKT3cS-ft: Ltz . i coffiB^M £ £ t 
titO. 2 0 07^^aij7HW:fcV^T2.5nK 5. 
Onl. 10. Onl. 20. Onl. 40. Onl. 80.0nli0 

jam* izwm-t 4 mum®. *%rz. 

[0044] &mj£WM& 2007>f?n!J7 h/l-co i 

2 r u n v v & v >f ^ a r u - h fc t , 



W£C J: Off ffiLfc. 

[004 5 ] McomfecOtztblZ^ llTV* -7tTS 
L^TXrj;l-h'yM&#tf3. 2 5raM FerroZinecO^- 
ClOOv^^n'Jy h/l^SrW ^nTl/- hco^x./U 
8l,ZAtitz a YX3>l-\z>WC ! £j£ikL?Z 0 . 2 5 M Fe 
S0 4 MM* 1 Onl t 5 Onl. jSSS&WaffltC £ iit £M 
Ltl. 1 0 Onl t 5 0 0nlO*iit. 7X3;H;>it 
£3&fL;L£ 0 . 2 5 M FeS0 4 ?§^StOV^TfT^^ „ 

[0046] jSM MStKT'^*^' 2007^7 



[0047] 
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[0048] 









is r y ^ ^ h<^J&i± 


7 1l3 ? ^ACC 


7!/3?t-©CV 


1 Onl 


9 .7nl 


3.0% 


2.9% 


b Onl 


4 8 , Onl 


4.0% 


1.2% 


1 0 Onl 


1 0 1 .8 nl 


1.8% 


1.5% 


b 0 Onl 


4 9 V.Snl 


0.5% 


1.5% 








12 T y -a 5/ h>50^pJ^i± 


7!) 3y htfO A C C 


71/3 5' h©CV 


1 Onl 


9 .Snl 


2.0% 


1.4% 


b Onl 


48 lnl 


3.8% 


2.5% 


1 0 Onl 


9 3 3nl 


0.7% 


4.0% 


b 0 0 nl 


t> 0 9 .0 nl 


1.8% 


2.8% 



tun *wmm i mmcommiz ct § %Rt$B?>ifi 
[02] *3mh*>* 2 %ffe^Ean(= «t s jaaiasw 

[ 11 3 ] wtmnm 3 mmmmiz x § %rkh?>ik 
a. la^^T-ASr^-riao 

A. ffi^Xf-A£r^-f0 o 



1 "ft/Hi Ai£B 


2-*>7 
















1 O-WS 


i l-^y y? 


l 2---^xhy 


l 3-IONB 





can 



[H2] 



[03] 



[04] 







7Py ^69^; 



X>fX. 7x-A 8634*A^lxbT"-f 

=?>\ tM t^v— ^70# 

T/L r ■ ^yhi/^h?— ^485 



7xW\ 8634*^:7Vb7M 

bl^-fl9# 



2G058 CC02 EA01 EA11 EA14 EB15 

EC07 ED11 ED21 
4G057 AB16 AB18 AB36 AB37 
4G068 AA02 AA03 AB15 AD24 AD49 

AE04 AF02 AF36 



